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Abstract of JP1 01 77387 

PROBLEM TO BE SOLVED: To provide a tactile force driving 
device capable of applying tactile force to plural directions. 
SOLUTION: When positional information x, y are detected by 
a sensor in a two-dimensional actuator 101 and supplied to a 
synthetic vector operation circuit 7, the coordinate 
transformation of the positional information x, y is executed. 
Then the positional information X, Y are successively 
differentiated and speed information X', Y* and acceleration 
information X", Y* are generated. When these data are 
supplied to a touch data table group 8, a group of parameters 
related to a motional equation is read out and synthesized by 
the operation circuit 7. Consequently force to be applied from 
a force point to the external is calculated. 
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1 0 0 3 0 ] *fc. ^fiRt* h*tt*BB7 HE. fiStt 
«X. Y%J8^S»^t*Cj$etS«X' , Y' 4JDiigtf 
«X" , Y" CtihamW*?*?-* 
r-7-;bgf8(Cttl&$n-5 4. Zv*?-*?— 7)l>m 

sit. &&\imix. mmmx- iszummmmx" 
icmn^x. x«*i5i©«wrgscKflsbi'^y-* 
©ffl^K*aiL. figts$BY > jsaitav fcj: 
offtniiatSISY" cc»-^^t. Yl**(aj©««i^es;{c 
flKbs^9>~#©a«n»iu-r. c©a. ^•^i'h 

7 B. «*1H 3 hfc>< 9 y - * ©«K«-5i » 
r> *F„ F,**ffl*-S. 2^7c7f?ax 
-* 1 0,#*F,*«"H«cffiffl-J-*J:9«c»«WI#CT 
L,*J4fi£3ti. *fc. *F Y *j1«Kf¥fflr4J:5«:iW 

[0031] tcz-c. xnmmmmimftgi-vnm 

Ztcib. ±^l//c^fiS^^ h^SP@B7«. &2>Xtc 
Ti'^ai-flO,, 1 0,- 1 O.tCioTff^Sil 
S*F„ F Y ?rl^S!|-C©W-r^ 0 bfc*5 0 -c. WPfi 
§CTL«, CTL.B, 42^557* ?^x-i? 1 

0. . 10,-lO.atfjF,. F v ^SP(CfPffl-C#S«fc 
5KI^»W^a3hfc*>©tttori>4. C5UT£)£ 
S*lfc*lJ©[i^CTL,. CTL,*iPWMax» HPU 

1. PU2CC08&3*iS4, S2aec7i'f-ai-dr 1 
0,, 10,-1 0.4^«i^5|g«^ISK^B£3tiS. 
cn«:j;0, §2;X7c7^^*x-if l o,. 10. -1 
o.ttiBttisn. -ene>©s^>*w,cte^r^F,. f, 

[0032] C©J: 5 ft^JtfU&JBK £*if£. 2 ^tc7 

wa*->io„ lo.-io.swi-wtcf^Ti* 
F^figtffgx, y. aaw«x' . y" fc^^jis 
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t&six" , y" Kj^-cnjg-cs***^. mmttbit 

ff?«fc©'C. S25KS7**»x-* 1 0„ 10,- 

iM& 8 tm z-mm < . iBj^flifiX-cstx;© 2 & 

[003 3] 3 . XIKStl 

*J. J:fltBWK2;Xjc©AJI*tt#**Ct«>lWe* 10 
*. c©*Vjc«IlWI(c-3(,>t. WTKW***. S&1 
©$tk»tit». *j&w©fi«cifccT^F*ttJBSi* 

*§§»©* -i v rimfctz i><D?&2>. C©if £CCB. 
KJjFtt. *^iW©*^iffiB%aiStor. A©^t?fil 

s guff l r *^taaB*»6*.^w*8;ft 3 -tt/dsg 
^3fts„ i/fca^r. s*F«{4gtws«:©*i?i??-r 
ko4T*c±**c*s. *fc. jj&wiPhZ&p, q 20 

#llB&8g©J:5«:<igtit«x. y*X#. YfLh© 

flE*«c«*-r*<iw«>ttc». c©fc©> mi©ioijfttt 

jHff«f&*F„ F.ifigfffRx. y©Wff*f-^ 
MCttlULTfcS. I&7c7**»x-* 1„ l.rfc 

^JFx. F,«r*»*. ^JF X , F r tt*tIt>-r&fK 

^ a x-*i,, i.iam-ri. co^kcmKomm 

««K<fc*itf. IBSttflWEKi^r, ^W©i4S<tcf 
j*Etfc«(b©ei*©S!«:j£i;T 2 &ro©;&** {WS £ 

[0034] $2©£gkS£U:. $ 1 £jt£S? 
ittWl/fc^ftsJ<*>SB{c^(6-rst©-c**). Wfe* 

^©-e&s. £©*§£k:b, *r. fisgwv&smL 

x. y«H9tCq?rXM. Y»±©0Mi«:|Bftl/"CffiB 
ttfSX. Y**®5. J«C. figfS&X, Y©SHfc*»6 40 

aww s©»fRn*i**»6. jwhkb. asttfg 

X' , V hJ^fl^&iVrfcft. &g 

tMRX. Y^^t■CJigtt^8X , . Y' * 

fc. as*5<fc^f^ifiji^Fx, F,©H»*jw&rs 

f-^^ffllttte^. {4g1t$gX, YiSSttIS 
X' . Y* «C»-5C»r. f—^*#JR0. #F,. F, 
*LT. #F,. F r JC»it?r4IBW8»4P 

WMF 7 £tl£l#7C7**»X-* 

1,. 1, Centers. C©J:5fc#2©HfHB8Mc,fc*i 
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©ttgKjsi;r*ji*ft^-rsc i*«r*4. 

[003 5] C. ft3JtH0ftH 
9 2 £M»E?8<* 2 %tc©A ft* S i> <DV$> o fc© 

5c©*ji*ff4-r**jtB«*aKc«ii-s. 

1. S33g)ft»tt©*lft 

IB 3 3QBB.«©«teSfc ot, >T , Effi?:#ft5LooSi^f 

s. 0 1 o \m^mmfmvc%t>i>ti j mm^.<ozfu 

[0036] 1 00,. 1 0 0,-1 0 0„«. &3#jc 
»#£fctt"0»fifcS*ia. 3>X7cTi'?*i-» 1 00 

.©fltefcfeHi ltc^f. Htcte^r. iXnTt** 
x-*i,. 1,. l ,©&-««, #-;i/5/a-f>hJ 

1, J 2, J 3*/|-l/rH3£WKl. K2. K3igi^ 
3hT(,>S. &*$. jK—^J? a -f > h J 1 . J 2. J 3 
B, *P. Q, R*S<r'l>*4UrHe-C#a«t5«:«c 
oTW. Sfc, 1^7CTi'^aX-itl 1 , 1,, 1, 
©£<648B. #-*ya-f>h36>6JEcS«*J J-CJilS 
S *l, £ ©«#• J J iCtmffr S aWHSVJ- i> i 5 tcgtt 

^nros. tntcfcij. aif¥^sB3^7c^?:e4 
K^«rr^ci*5-c*s. cct?, j©*-c>*w 

B> §1^7c7i'^ax-* l,, 1,. 1,*^©^; 
F,. Fy , Fz^fiX^nSTJ-^i^S. c©*jaw*» 
f>*P. Q. R S -C©^8t«§ 1 -JKtcT 
1,. 1,. l,<DiZ>y-iCj:r>X&1&mtl. tfth 
*JSfl%r*flflttMRx. y. z (ttttftHR) 

^^aiTjstis. cn{cj;o^T-s©ttsi*s^ai$n 

[003 7] <XiC, m 1 0 tc^f ^EX-c? hil^RIVSB 
7B. ftgt««x. y. zttg-Xvr. 3^7^^* 
x-$?r«fiS-rSS 1 ^7c7i'5 : -^x-^j!>i^-r^^ 
F x , F T . Fi**HT* (*»««©»fl) . 

^3Fx. F r . F,«. &3^7C7??:xX-* 1 0 0,, 

1 0 0, - 1 0 o.^tcgtffi$ns„ $/c, PU1, PU 

2, PU3«, PWMa--; h-C*D, PWMF9-f^< 
2,. 2 I -2»i7 J v^^7 , U^-^6^e.«fiS$nSo 

[003 8] 2. mzmmxmom? 

-Xfc, ^3J0SBS§©S&ff«Hl 0*#J»t-3-3|ftWr 

i-f 10 0u 1 0 0,- 1 00, ^fiafSfc©, B# 
ffflVMlfttZifi. CCfB. 3i)^c7^^aX-ii 1 
0 0,©W«P4-«4 bX&WtZ. 
[003 9] tr, Z^jt7i>9^x.~^\0 0^<DM 
>-9-«:J:-,-C(4gtS«x. y. z A*fcftii*tt-2>. Ch6 
©{±gft$fix. y. za^fiX^* h^aWBB7(cfttft 
^nSi, figtS«x. y, z©ffiMfc*stTbft. & 
gftfRX, Y, z*«sn5. ^m©x«. 
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c o o 4 o ] ate. ^fix< * h M%n®& 7 «. &gts 
«x. y. zimm^Lxmnmx- . Y' , V 
tftiaKtiMRX" . y" . z" ££j?xr-5. ctte>©ts 

f 8 -**— 7*88tt. fl^XJUBS&IBItttCX. Yf* 
tt. <4Et$«Z. aaitttZ' fc<fct«JOj$gti!&Z" (c 

[0 04 1 3 C©'<§. h*BftBR7lt. 
Hi**ifc'<7.><--*©*&K:£-5t>T. f>? % , F t , F, 

#f„, f». f,. F x i9\-mcrzm?z>*'>u:m®im 

CTL», CTU, CTL ; «Jh5. fcfc. $H 

». Sfflft^tCTL,. CTL,, CTLitt, *3*5c 
7*?*x-*t I 0 0,. 1 00,-lOO.^F,, F 

<hftoTl>*. C5Lr^fiX$n/i:$aWf^CTL,. 
CTL„ CTL,#PWMai 7 |>PUl. PU2. P 
U3K:ft*&$^-2>i t S3^7cTi'9 L *i-* 1 0 
0,. 100 1 -100.%fg«rr4|gS6®SE*ift(S3 
ft, CftKJ:*). &3#7c72*-*x-* 1 0 0,. 1 

o o,-i oo,»iBtt3ft*. 

C 0 0 4 2 ] C © «fc 5 tc*ltJfe£flKc £ftt£. 3 ^tcT 

Wai-jiioo,, i oo.-i oo, (c^-r^jf 

2>F£&gtt$X, Y. Z. iigtS^X' . Y' . Z" 
fcJ:tf»atttlMBX" . Y" . Z" (CfcoToM-CS* 

3 *fc. N^*rcttft3ttfc©r, 

&3;JC7G7f *»x-£l 00,, 1 0 0,-10 0,« 
< . ®%te®f8.vmm<D 3 *Sc7 * 9 
[004 3] 3 . gffcflMS 

±ai/fc3^7yjj«g««a«. -«K,tt*>©-c*-5fc 

2^7C^«IBftSB©«^il^fi|CC > J;»)IS1CC3 

*7c©^«*##r5cifcpjt6-r*s. c<D£'>tj:m 
WHWco^r. aTWM-r*. gioxiUMtt*. * 

©tl£«ctt. £#F«. **W©4Jj£tfcfi*«$4l, 
r . A©*-C»fW- S *»f|s L"C tW&ffiBrt* 6*jSW* 
^tt^ti/c^tc. ^^©^*W©{4gi**{4ai<D 

flfoSBttflMCOi-racitfr**. *fc, ±&btc 
HSttfr 3 -$jt-hWm$m& *) K&Et8$B x , y, z 

*xm. y*. z«±©a*{cSEftr*!Mifett(,». c 
©ft*. ^lcussSs^cc&ortJ, hi i(c^-ri^ 
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7C7**:*X-*1,. l,. l^mTZlJF,. 
F,. F.iteigtSfgx. y, z<DM&*7—7>imm 
LTfc*. 1&tc7**»x-* i„ l,, l.-c&tH 
3ft£<4Ett«x. y, z«:»-3t,>T:r-7;l>£#flB 

0. #F„. F y • F, -ei/T. JlF,, F r , 
F,tc*fIc;?Sf88&®££ PWM F5 -fAf2S£<*-tf . 
CtlZlXjcr* ?*x-Z 1,, 1,. 1,(C^*&T 
S. c©<*5ftm©Sim<&l$«:<fcfttf\ Sl^Mu: 
J:oT, ^^©tigittiA&gioS^MtClSD-C 

10 3 Xtc©*) jt£tt#f S C 4 #"C * 5 . 

c o o 4 4 ] *<c. si2 omamtt, mt+smi? 

*(6J 4 #*W©ttg{t[6G XKll F £ #T S t ©"C* 
5. C©i§£CCtt. *T. #£.W©{4Stit$Bx. y, z 
£09(C^TX#, Ytt. zw±©ffi»cSHfto-cGi« 
t«RX. Y. Z*#tf>£„ XK. figftJRX. Y. Z© 
3Wfc*6»fMPS©»«2fa*5H»S. JW*«KCtt. 9 

mnm.x- , v . z- ©Mt^»hJM<iifl^Mt^ 
•rfcft. figt##x. y. zsa^b-catttMBx' . 

Y' . Z' *fc. &S*J«fc0taS{^(6ji*F 

20 x . f Y i ? t t<ow%*m&?z>T-7>\'*mm.\,xi<5 

If. ttttMRX. Y, Zi2gtt$6X' . Y" , V (C 
»-5C»-C> f— ^*#JHl/. *F„. Fy, F.5:** 
*o -ei/T, ^F,, F r , F.KWa-J-SKIWtatP 

1,. 1». l.Kflttftr*. C©«fc'5{C^2©|litSI« 

*Mlw©ffl«Kit:i;r*Jl*ff^-r4 c 4 4. 
[0 04 5] D. »4XMU^tt 

m4mmnmt, m i ~^ 3 lures-cKiH u/c i - 3 

1. »4^St»,«©«« 

[0046] H6Cfet,»r. AW. 1^7uTi'9 1 *x-$ 
1, 2X?cT^5 : - a .x-$ 1 0, Z'^jtrtff- 

*x-^ioo. -iwap-reuwpi c*7^-c*9. 

40 HK7, PWMF^-f'^VtflgOTliS. %*J> *0 
• IW»yAtt. X#. YQisi&zmcmhU® 

HI lK*»t>rtt. XMKPrrSIHPS©»«BntL. 

B. «T©aP»*6f»«3tlS. 
[0047] 20. 30, 40. 6 0 71/ 2 -fr 

■C*0, 2 1. 3 1. 4 1. 6 1 WA/D^lftg-C* 
*. *fc. 2 2. 3 2. 4 2«S8M©ffiA«ff^S« 
SBftf— 7jP-C*5. S^c. 2 7. 28Ba^@B»"C 
50 *»>. Ti»^>x-jt<offl»fc*W©-i>C«#HJ8*»6«t 



15 

5. 2 3ttMVi®&X$><), j$gtt$8X' (cS^l^rffl 
#©iSiR?rtT5. ttc> 2 4. 2 5. 3 4. 4 4«*? 

9 f- 1> 7— 7*«(e«3r s 2 «jcf— 

0. Wt©2.»7Cf— ^Jl/*>6«)SR8ns. *.fc. 6 4 
ttllSc©2i>Scf--^r*S. 2 6. 3 6. 4 6. 5 

6. 6 6 (iftl^S. 5 0BCPU. 7 1ttf7*Wl/ 

7 2I*PWMK5-P<r*a. 7 0««# 

;i/*6*«3ft6. JI*Wt«iEf-^*©A*tt*F 

F i SBtt®£fg<&£ ©M<S«T j» * * x - * (DiKBK. 
•sTg&a. 02 (A) ccbivc. <tM>8io 

«*©fiawcs. cn». 7**»x-*©jt*8tt 

*-5«r»r »»©flWJl$ttffiEf — ^© 5 ^-o*ijifR 

3ft&„ ^tr> jjf ^nstT-- zftmKzttfcmm 20 

»f§^*J*«S3nS. 7 3B®£7 -<-K^y * 
mgg-cfe 0 . tft«:J:9. 7**»x-*£|g«rf.SB 

ifci-a-rs^cctissssft*. u/c*^-c. 7?? a 

x - $ SrflfJST * 3 <f ^©Sfixffl* sftfRtc J:-,xmtb 
[0048] 2. H4XM^S©IHf 

£. 1^7C7^?aX-5! 1 . Z^ST^aX- 30 

£10. fe<fcV3^7n7^^3.x-if 1 0 0. 

6©§{4gt»«x». ss^ihii«s¥2 7.28 vrnxska 
*l-c, saisttfflx. &asts« 

x" feJCfStoafttiMRx" *<. v;l/f^n»t20, 

3 0. 4 0(C£-,-Cf##g5£S3ft. A/D^&g2 

1. 31. 4 liftLrmmagi?— 7-^22. 32. 

4 2{c«*&$nSi, *lMP3Jdl0g!B£Rltt(Cffitt 

«©safcWTt>h. &&gts«x. saats«x- 

^TOS«$BX" *s^E3n-5. 40 
[0049] iC^t, 3^7^^3.x-$ 1 0 0. 
•••^^oaHtSSxOffiSfi^gsrstCB. ffe©{4^ 
tMRy. zfc.iWC*5. C©«te. {4Stft$8y. z 

1*. Y«tz«©waifi»>6«i&stia. oh* 

$6x*i2^7c7i'9 1 *x-$ 1 0. -*>P>©i©'C*S 

m&tciit. &mtfmzzotbx> &gt»«x, y(c» 

-5l»rjiW»©SBft*Jtffoti*. 3 ttKNMRxtf 
l2C7c7**»x-jr 1. -*>6©fc©r*Sti^«: 
tt. fiSt»«y. z*0<!:LT. ffiSN©£a#fffeft 

s. iisit^x' *s£uim&mix" k-x>t so 
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fc. {4Ett$fi x ©*§£ i ft Wc ffi^tt©^gSWf toh 

5. ttc, vm<m»HhEXT. •••«. v^t-u* 
■^eotc^o-ci^sj^ssn/c^ a/d£&£6 1 
i^-brfy at jHt^K8C»S ft 4. ft*. a»©^sp 

a#ext. •»«. iyHR*#^©*&m« 

fc©K:JB«,>e>ftS. 

[ 0 0 5 0 ] S«#®S©»SJWTt>ftS. c© 

0fctt. x#^rsj©aitti^*i^ib-c, eme*RTSil 

F = MX" +pX' +kX + fl + f2 SI 

CC-C. kX©<fi«. 31^0882 3. ZXjtT- rf}\,m 
2 4. 2 5*J:tfa««2 6«:J:o-C£«3ft6. * 
1*. <MHimXftsaftBB2 3tCttte3ftS£. StRH 
8S2 3B. jtKIMHX' K»-5l>r. fiOtt«X«2^ 
7Cf-7';Ufflf2 4(ctHft-*-&*>. 2*5cf— 7*Jl/»2 5 
(cti]A-r&«>«aK-r&. «Stt$8X- 3&JjE©fi*wl- 
^c6tf. aWS*X»2^jcf— 7 , ;H¥2 4«:ai^$ 

ft. a&flNRx' 36«fi©fa*w-r«c6W. aawffixu: 

2^7C7 i -7 , ;l,g¥2 5{cHl^3ft'5„ C<D2'-Xjct—^ 
{Cttl>ri,>5«^©kX©ffi*tSiWL-C*i«5. 2 

&7c?— 7**»2 5tt» T?**x-ztiini3ft<<<:m> 

"Cl>**t^©kX©ll*«lftt"Cl>4. Cft(CJ:0, 7 
2*x-*©«ift?£|ajccj:-5T:. 7";u=&ji 

[005 1 ] *fc. 2^7C-f-7';H¥2 4, 25«. ± 
a?L/c4; ^ fcftSt© 2 ^tc^- 7jKc<J;-j "C^RKSft S 
aKtt^X' *S2^X7cr-7'^gp2 4. 2 5{C«i{& 
3ftSi. -e©fif{CJc;i;ra»©2^7cf—7 , ;l/9^© 
loAJjiJR$nS 0 -etr. jlJRSnfc2^7cr-7;l/ 
[igtPBXttloC-c; kXOfil^^-r&^-f 
*5K*ffi?ft4. l//c*So-C. (4gt»$8X©*iS6ra 

fc#!t§ft. kX©ffi*55£*S„ 
kX©fI*tg^-r4^-$^2^7C?-7^8¥2 4. 2 
5^e»a*lll$ft. ^*lfi§ftfcf r -3t*J]»#g2 6-C 

24. 2 5KttttSft«cmi&«:«. Ottt^TSf*- 
f^^HlSftSJc^CCfto-Ct^. UctfiiX. im 
S2 6^6. kXOffi^g^ri^-f^ffi^SftS. 
[0 05 2] ^CK. jUJC^fpX' ©tt». 2^5Ef- 
-7;H¥3 4(Cj;o-CitS3ft4 0 C©ii^, fflMMR 
XiSgt»«X' #2*S-f— 7"ibaf3 4«:«|&3ft5 
i. fflWiMIXK:S-3«i»'C8ai[©2*7c^-7'Jb©9fe 

© i -5*5^^? ft. ntc 2 ;>scf — T-^eas 

flHUX' tc*ffo-t£pX' ©aiifB^fSf-faMBI* 

ttsns. ifciioT. jtsmnx' ©#&&■«&■» 

$gX4>#S[3ft. pX' ©ffl*5^S4 0 *Sg 

*^t,»ra 3 tc^-r^* >gp©7 1> ^ ^ x- $ zmn b 
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CO 05 3] £tc> XUcmtUX" ©«1B, 2^jnf- 
-■/;^4 4«:«J:-or^SSnS. C©i®£. ftgttfR 

ilgtPSX" «C*ft6T5MX* CDffl^Jg^-rS^-f *i 

ftomstis. t/taPo-c. Jrai$etf«x" ©*&e.r io 
flHWMRXfc*i;S*t. MX" 

[ o o 5 4 ] *fc. s i ktst f i ©aw. <agt»fg 
x. att««x # .*»j:c«BattflMRx" tca-^r. c 
puso-c&jxsns. c©t§£, cpu5o«> rtSB 

^oujEMwax, x' . x" Kara,*?, f i©ffl* 

5*F*i^fflg|ja*Joi»utefc©(crsct!W-cirs. 

[005 5] *fc, SltC^-Tf 2©ffl^^-rr-$ 
B. ^gPA^EXT(ca^t,»-C. 2^55^-^1/6 4* 20 

*»flrr * £ *©»flf C "CJWPA* EXT ©ffirt* 

ftM«ttttLpT4rtta. as^atct&Drs 1 ©# 1 2 % 

nJ^tSC C©/c». KCCCtl* 

I&fflf tiB. a— f-CDHMCfcCtc* •> Mktmv 
Hi. *fc. Sb<WftKj£0y7;l>*^ACC***£tt 

S^jS* h 'J #-ag©tt$B££ v ?Z<Db<DV&Z.Z> c 
i#BHB£&S. 30 
[00 5 6] C5LT£$5tx/c. MX" , pX' . k 
X, fl. f 2©&ffi£^-f7 ; -£B. JJPIIS3 6. 4 
6. 56. 6 6(Cj:orJJD»3n. ClltC J: Q. #F£ 

r. fiigtS?BXi7 r -*DF*«ffliE7 i -^l'gf7 0(C« 

©5*>©lo*sjatt<*ft t iW?3nfc«Ef—^*»6 
DF(Cjtfl£*SffiiEffi£fg^3? s -* DF' # 
S?*tH;*ttS. ctucfci). 7***x-*©HbW&tt 
*HiE-r*Ct*«-C*5. JXfcf-jrDF' 40 

-**l#PWMh*7-{^7 2. -*^(/r*««7 ^ - 
F'<9»BB7 3, -KflU&StiSi. »«»7^-K . 
'<9»HB7 3, • -B, T*f-»i-*©iaiMCJ:iat 

•-. 2^7C7^^»x-5f 1 0. -. 1<sJ:V3'AjiT!; 

ioo, "(Mtrs, cwcti §7* 
? * x - * um&m}} f * JHwcffffl-r 5 c t #v z 

[ 0 0 5 7 ] C©<£ 5 K;fi«WB«c J:titf . &S©7 50 
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* ? a i - * i-rxomm 1 c * 7 f a k. ct -5 x *g&fl 

7'A£&«1-SC<!:#-C#S. S/c. M(l#8£© 

nxo^^*!^©****^!*^* ©<i*># 

^•tt^ci^rti. c©*sm. *^S©fJSl©^»!l«) 
MI*»«©«Hi«:affl1-*i«. A©&tt£J5i!fc;*tffc 

[0058] e. nsmam 

•**6©ttWIMIlx. y. z£ffi1S£&:r-7';b2 2. 
3 2, 4 2tJ8l f >rj9S««fttm>v mS©ffi«f*X. 

y. zi-cAdE^hJUfewut/fc. icsr, &ati 

*x. y. zB. ftTf ^*x~*©HJE«*>6aM¥-T- 
S*t?©ffi8t*§<ffg7n-rSfc©r*5*»6. cn6(c 
#7c£rart©<4K£85S-r* C <!: 5. * 
Ct?, *5£ireS-?». &gt#«x. y. zZm^X 

[0059] i. m^mtemomuL 

vi>®V$>Z. *te. ^5j|ilJf5S|{c4sWS3^7c7f 
fjJ-*tt, 01 1 {C^3^7E7i'^aX-i»i[5] 

[0060] 01 3(Cfc<,>T. HaHC?5-^A«, x 

t»-rntioi-©^t?S)S/c&. xttccwr ■&«©»© 

*?r0mL. ffe©»g|5{C'3^TB : i-|ISL.-C*^„ % 
te. 05H)!©f5^«CteW.Sx. y. zttB. mSteiO 1 
^4»fi^©X. Y, Z$6iSJtc0. SI X5i7>?? 

1„ 1,, 1 6tfteMrr*. » I C 
f"^A«, «T©iSSP^6«fiSSnS. 2 6. 2 
8. 37. 47B, 3^7— 7-;ur*n>-c. «$:©2 

Sfc. 2 7. 2 9«A7 

ftCiSffliE^fblaS. *7c. 3 8. 4 8tt*gf— 

[006 1 ] 2. msw&moym* 

2 - 1 : A# 

1^7C7^^aX-5» 1. -. 2^7C7^?aX-i? 1 

0. *Jj;iy t 3^7c7i'5 i *x-^ 1 0 0. -^© 
SfigfS^xB. ^@gg^2 7, 2 8-C»I^»»3 

aSWIRx' 4JJDjigt»$8x" d^i'^ax-^ 
**{c£jjX;*ftS. -eur. S{4gt»$fix. SjiSttft 
x' fccfcO'SflOiiatPSx" v;l-f7'H't2 0, 
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l, 3 l. 4 ltcioTT^iuud^cc^&Stt*. t 

tc. mVDM Kti EXT, -?X<*:/U*-»f 6 0 

tcJ:oTB##ff!l£ffi:<*ftjfc&. A/Dg3g>g6 1£/M, 

XT. -is, siffisi^^s&tim^. 

[ 0 0 6 2 ] 2 -2 : «!»^g^CD«iE 

F = Mx" + px' +kx+fl + f2 Si' 

CC-C, kx«3^7cf— ^2 6. 2 8 *J J:^?^ 
-fffliE7 i -^2 7. 2 gtcj^rmiiSft. ox' 
« 3 >X7cr - 3 7 teJ: ^Dtf-- ^ju 3 8 K. J: o r 
gtffiSn. Mx" «3^7cf— :/;M7fc£t>"ig||:r- 
^JU4 8K:J:o-CiLasn.2)„ 
[0 06 3] (DkxOmH 

kxwwai^stco^r^-rs,, c©{*|-ctt, sr. 

{4Stit$Rx, y. zK«-3t,»-Ckx t *»dib, kx.iC 20 
*tL-OnijIgt»$8x" CCtSfflE^Jfib. &**WtCkx 

[0 064] {4Stit$fix#jHRIIIS82 3 (Cf^;***, 
i. iUR@K2 3« 1 i£Sti«Rx' KS-^-C. ftgtf 
IRx^3^r-y;l/2 6K:ai^-rS!&\ 3^7cf--^ 
;b2 8tCtil^1-^^jStR1-^„ iiat»$6x- #iE©ffi 
£^Tfc<=>tf. figt»$Bx«3^7cf--7';U2 6 (Cttl^J 

<**a. jiatt«x' *5ft©fii4m-r (igtuax 

W3^7cf— 7Vl>2 8tC(li^3n4. C<D3'Xjzf--7' 
^2 6«. ST *9^x-**5iE;^{C 30 

Bbi>T(,>£i§£©kx 1 ©fiI£tei|fcL-cfc'3. 3 

''Xjt7--7)l>2 8«. T^?-*x-^*SA^|fi]{C«H,>-C 

i>*Jt£©kx 1 ©ffi£t&*fii.-ct>.s., cntcio. r 

*?*-*©g|jft^i]Cc<fc-3T. #flrr£7— 
fl?f scitf-rts,, 

[0 06 5] ^J-ZmiET— 7)12 1 . 2 9fdJD» 

attax" *^§ns4, flnjignmx" mm-r * 
jiett«x" K»-^i<>-ckx,(c?iiE*ifirci*irt 40 

Tt^cOj I7cfr.fr J %¥m-?2>ti.tt-CZ 

[006 6] CUT. k x©ffi£fgSrr&7 r --:{f#'>'X 
7y-$*SEf-"^2 7, 2 9#>e>£i<frffl;?*x. It.fr 

w§nfcr-$*5»ng[S2 6-cfingstis. fc/a. a 

StSaxAS§3;X7cf--^U2 6. 2 8 KgM£§*a&t,> 

»§£«:». o^jg^-rs^-f^K^tastisi^fcJi 

Ufcrt^T. ftllttgl 2 6 6. kx©ffi£Jg 
TF-fS^-^ttWSft*. C©*&£. kx«, (fcgtff SO 
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$Rx. y. z©^f>f. ilK^x' fcitf/JDilgti? 
IRx" £:£iSUct>©<!:&S„ 
[006 7] ©px' ©«» 
px' ©iSg&SCC&^Ttt. (4gfS$fiy. z# 

3^7cf—^3 7K:«t&$ns„ ? it, aatfia 
y. z«:*fic;-rs2^7C7— ■fji&miRZtiz. c©2 

*. t©fc&. &gt»ax*J3^7cf— 7-;b3 7CC«*& 

•ri2^7cf—7';i*5jii(?$n.s. c©2^7cf-^u 
tt, jlKtiMgx' tpx' ©ra&£»5£b-ct,>s. C© 

fc». &&mmx- *igf- zr*s 8«:«i&$ns 

£. 3StR3nfc2^7cf--7'JU^#flBl/-Cpx' ©<fi£ 
itf-MmiliShS., C©*§£. px' «. 3# 
7cOWm^x. y. zKftt&LfcfcCK&S. fc/c 

V. p©fiiJcJ:->r. 2^7cf--7';i'*s^ort,^© 

■C. 7-;b3 8«:|»!|$tt«:}ffcifSCi*s-C 

[006 8] ©Mx" ©MS 

mx" <om&mmKM. px <om^tm^vxt>*x 

5. ST. tiMINRy. zKl^Ut, 3»?c^-^* 
47^fi£TSlfe©2^7cr-^;U*S3ltRSnS„ C 

n>s 0 -ec«cfiittt«x*5«*&$n.s<!: > m©<b^ 

^gc^--7';l'4 8«:tt*&§nS4. M©{i(cMlc.-r-5 
2^7Cf— ^*lSJ?$nS. C©2^7cf— y^tt. 

flniiattlSx" iMx" ©KHS^^L/rteO. -ectc 

flDiiSt»«x" AWteZtiZt. Mx" ©fil^rf'- 

^*^aisn5„ c©^ mx* ij, 3^7c©<ag 

t#?Bx. y. zCtJtflol^c^CC&S. fcfcl/. M©fii 
(cJ:o-t, 2^7cf---/;u?rjiJRbri^©r. jggtr 
-^;l/4 8 K#«Jf5^Ftt*H!f/c-l±.2,C 6. 

[0069] ©f lteiO'f 2©?Sg 

f 1 fc<fctf f 2©SSgi!9IW: > ^ 4 SI*fiJf5SS<Dti^ <t PI 
mfthtiZ. ?tzt>%, {4gt»fRx, iiStSfSx' te 
JrOfflDjiettax" tc»-^^TCPU5 0(Cj:orf 1 

A^EXTtcm-rsf 2*igtai$ns. cur. a 
tt#g£©s^ct*fis-f -s^-f^s^nm^n, c 

n6©Sr-$*5. mn%36. 46. 5 6. 6 6KJ; 

©WlKinii. att^gs;©?!!©;^. f- ^i^fflor 

lltfTSCi?!)^^©^. )S^^f0^3. ®4 
[007 0] 2-3 : Tff-x — tHDKBM 
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e?7 o(c«ife$n4i, &gtimxtc«-3t>T$&©ffi 

2DF" tfS^ffliJttS. cnecj:^, 7>^i"$ 

Ifif^^V^l 1 (CO; -5 rB^SJ^fign. 
Sttfc&^-^&PWMK?-^? 2. •••^UtS 

VL7 4-fJly ?@?g7 3. ••■«. Ti^aX-^fS 10 

2&7c7**;*x-* l o. -. te«ttf3 

0. &Td'^*x-i ! {Jff^©^F4^g|5(C^ffl-rS 

[0 07 1 12-4: t—7)UD£jS, 

6. 2 8. 3 7, 47i/<7> 
-^SE^-^2 7, 2 9, te&Vfim-7---7>\>3 

8. 4 8o^coi»riftB > g-r.5. c©wc*^tb. 

\®<»Z '<%7t7t?3.x.-~*t 1 0 0#*l)$l I Cf 7 7"(C 20 

tiz>fm$:3'X7t7??*x-it i o o-cstR-rsti^ 

[0 07 2] H^-ri^fc^f^S^AOatCffO^ 

•est. mttsKK<Dm.frhm>F*&vz>. c©s 

*FB. &i;tocT**»x-£ 1,. l,. 1, 

£5. 1^7* 5^X-* l,. 1,, l,*^ 

&6ft£{igtil«x. y, zB. ttft?S0&1l(&£O 
T(,^„ C©S&P (x. y, z) fCtel^T^Fx. F 30 
y. Fztt, fig. MS. iaautK:J:-*-C— 

©&{ig-C©#Fx. Fy. Fz^JltJtT. &f— :/ 

M^oti^. *-r. ^T-s©ii@£flojia?ro 

F x£f#&fc#HC 1 9 % 1 i£i<till'T 
OSSBftmiSB, ±^U/cg|5^fi^<©k x©JfiC*tft; 
TSffii&S. c<Dfc*. A<Dj»©&<4gJCtet,>-tiggii 
®££{4gtt$8x. y, z£H$JL. C*ie>£*t)£-3tt 40 
■C3*5cf--^2 6, 2 8 

[0073] aata]jigK:^i&-rsf--^i'© 

£. c©SiJ£ffl©&{igK:-?(,>-cm>. -ec-c?f6ft 
£»Siz££figtil«x. y. z £*t)£-3C:r. cfttcS 
•^I<»r3^7cf--^1'3 7. 4 7. /^y-^^Ef-- 
^U2 7, 2 9. isJzVmn?-- 7)13 8, 4 8££)$ 
TS. ^©SfSKcA^TB. Fy. Fz©#|6]#-5£ 
£&&<i:5K:i/T. *-f Fx(c-x>r±ieitai)£m>. so 
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C©?£. Fy. Fz(Ml»TR*fcif*l*tT*«<U>. 
*/c. A©M^B^0£l»^£3?£i1WSiS£«:& 

immi<x.mt> 6 j; ^ «c l t . 

[00 74] C5bT. S7--7-;b?:^R-r-5C<!:{Cj: 

or. A©ffld>6fi6nifl!fci:?r^i&-r.5ci*i-c^ 

SS£t,>ofc?*14*^-r.2>C<!:*Soi^J5:-5. &te. 
- 7^ £gft#ST-£l?XLT C©t§£CC 

b. w^<**W5t©agtcg?@«i^s?rigt&-rs 

^££ttSig||j1tSS£{£gt»&x. y. zZtt&Itt 

[0075] c©«t ^K*iat»»«: ®m& 

S. */c. 3^?c7i'9 L a x-^«gS^-ca3iSri> 
CttbtcOV, mttSZfc^mMVnSWlS&ZCi. 

t«£B©i??i£tT 5ci # njfgjc & 

[00 76] F. »6Hffiff^ 

±a u fc^r i 5 HiW5®«c tec ^r. s/j^iSij^g 
*narr * mm ? o y 9 a bm ^-u -c ia« u r t> 

6Hm«TB. C©l©^©-t?!l4Ur. 

[0077] Ml 6B. m6jt»Sg{C&;b£K7-f:/ 
i/a5U-$O^D 5 ?lT*5. StCtel/^T. 201 

TtC&HSft-Cte'). F7^->a; U-^±ft©«)fP 

**WBTf4. 2 00i**? h7-^NET{Cgi^ 

f 20 ncmm^oi/yAiamastiijOicti^x^ 
c©$iiaiyny9AB. f?^^^-^!) 
ft<Sr$flfi-r5fe©-c*-7r. -ectcB. a>k^hd, 

h U^'-S L^©^{fT-(Ci^J?rff^--r.5/c*©$ » ^ 

t"-^ (iao/casft^rfi^©^-^^-^) *s^snr 

Ucifi->X, UM-J a H v ftB. SfP 
[0 0 78] CCf. /<-V^*3>t»-ar2 0 1© 

1 6 ktf-t. sfc^-ri^fc. a-v7-^3> 

ba-$2 0 1«, CPU300. ROM301. R A 
M302, Kt 5 -* ^i»30 3. jifi-f>*-7x- 
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[0 07 9) CPU3 0 0«^X4^L/rSfilfiX^C 
Tgfgl/, ^Uc^liiya^^AiSr/N- K-f-f X^3 

0 3(ctSiwr4J:^K:feoTi,>s. g/t, ww/py* 

A#CD-ROMK,J:o-Ct$£;**i£i©£{C« > CD- 
R OMKtgiW? nr^-SSlJfflJ^a C D - R OM 

K7-<m*3 0 5CCj;or^aiL. C*i£^- Ffv * 10 

*K*aiiTf sj^kcpio o ottunarr a. &*>\ c 
©.tsfcttiMbflsB. rom3o iK:tsjw$nn^» 

^yp^ACcS^-cHt?;**!*. ftfc. c©!WtS)y 
Pi^ASrSgirfSRHtB. RAM3 0 2#CPU3 0 

■Ji©*9?:r-*B. y'a'/v&vmilc&CXfflW I 
c * 9 7'a ccfeg;* ft* J: ^ ec«c ->x i>s. 

[008 0 ] M»^n^5A#ifttT3h*<b. /<-v* 
*ffl#VS4*— f^+^ASi^tfWi. CWtfT" 20 

[008 1 ] Jfc, M>FJUHD. J'^j^M 
P. T^-fert^jfJUAPJCBS* 13Ctg7*?-*x.-* 
2 0 2. 2 0 3, 2 0 4#8S&3ftTfc'Jv 

-sl«:h:2;K7c7£*-»x-*2 o 5 nro 

n>fa.-$2 0 1 itaSCc-f-^OiHt^tf^SJ:^ 30 

ccsnsn-c <,>•*>„ 

[0 08 2] MMIC ?7 7'A)!pf)tt, #7W»i- 
*©fiBMMRX (01 2#JB) ?*5^-Vt;l,3>fa 

-$20 Kcsntsns. tntcfco. r<-vrba> 

b' a -*2 0 1(J 1 ^>F->mD©ftg-*>7i"te.il<^£' 
*A Pto&W? 9 r^ttfrK POM#i&»J|#«4MD 

*m^Asg;*£j£-rs. 

[0 08 3] ^-y^3>fjL-*2 0 
B, 2A7Z7— yJH¥2 4. 2 5. 3 4. 4 4*5^(^2 40 

#3cf-y*6 4©$ 9 ^t 1 -^ (SMfcfrass©^^ 

•«PlC9 t 9:/A«:(gaiSti*. ctttcj: 
OHfWJt*ai!1-4Ci*reHfii44. *fc. yp? 

■9 A©ji?f ccio or * 9 * 7 s - * ©rtgfc^MT s «t 5 

CCfftB. §»>->»(C/n> Frt'HD-t^? Hw*-S 
^ffTS5/->-CB^> F;UHD©&flP&«< Uc«J. 

>; 9 yi/fc J: 5 %Ji^«ctt^> h';m d 
©UMfcHK-rsciaj-c**. 50 
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[0084] ttc. ffifigSS©TSP(C«. 1#tc7:7? 
*x-*2 0 6~2 OZXMl&Zti&ZJKjtTZ***. 

-»*ss9:we,n-c*}<5> yy h©ittT&cic;c-cffiS?ss 
©<4E£:£#tttcnjgTt&^K&oTi>£. c©i§ 
^- y t~;i> a >e DFZfifntz,?- 
f^f h;^@^2 0 9«:tB^3n^<!:. fcr, 

r. §1^7cT$5 1 *x-$2 0 6~2 0 8#l8tt<*ft 

cntcto. 77 h©MtfKit«D-ciii$ssid)niS 

i§£KB. J^SS£±T££K:J8e>-rc£#iT?£.*>. 

[008 5] cay^^icmGmm^cjitu^ wm i 
c^9y"A(cj;-3r. f^y y*^* $ u-$^©ts ^ 

o^ucd-romm-; hy-i^/cLrseffr 
zctwxzzox. H-cDSmfflut. ^crw 
4^ % ^m&wt h c t # piegjc^ s . 
[0086] g. &mm 

* c i tc <t -> xtm s nfcttmiHRx*(c*^ i>r* 
x. iisitfRx' te&vmm.'ftnx" m^-v+b 

hi/a s u-*{csjrrti«. iK«ei$K49^&jE(/^ 

*C£#-C#S. *fc. figttfSX. iIStS?8X' fcj: 

b. tftfcffl^T&ri'^x-^llgS&bTfcJ:^. 
Ktf, 2#©^»IB««!E*ji<i* 9 h v-i^/fl, 

t»«x. 3st»«x- ts&zmmmmx" q*®.®* 
viy-zzftbx&mb, ctihvz^n^x^cDt} 

[0087] ®±l2m 1 HJSJ&&© 1 ^7CT f ?*x- 

$b. 0Ka©-7>-7i/>^>$-7x-x«:jifflL,-c 

rt>at>. C©ti^, l#7c7£'? 1 *x-£il,-t; i a 
-$ y-y F-£>*-*3S£fflt<>tt«<fc<. •?•©•& 
>-9-«|5|$sftg:?:±^Lfc<4gte$BiL-tai^-r2.. C 
©W(C«fctiK. *£&®fi©o£*g|5£flH>fr< it. 

[008 8] <3»±IBm2^SS^©2^7i'?*x- 



'.I ' 
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018 (A) CCTjVf^a-Mfv ?9, |3J0 
(B) UZmtYv-Cf^* 5 U-*©i/7 h U'i-miC 

6. Sfc. lfl2fl;fe^©2#7c7*^x--*£, 
US (C) (c^-T^iS^^^-rAKlofflL-CfcJ:^. 

s »ftrn«. tifi^s»n*t>rc«F« 

£&<). A*^tt*18&*SC £**-?££. S/c. 01 

7^? p-*'j-vu./-f K^»*-*«*i*3cri» 

^aX-SiOtfll*. 019 (A) (C^-rSEftJKtt© 
Ba«cj&st/c«>J:i.>. c ©<§£«:«, A©*g«:i»-r 

5tf;7"Cl, C2K:£4#©;fc£§gD, §4*©* 

c©b. f&!WEB1^K*^c^!*tl<t^>ttBr«R*%Ki^ 
£SWSC£tt<»frc*3«fc5«:u IKttttfttcttti 
£ £J5#££W S J: 9 «c& 1 ^tcT * ? » x-**W«i 

tnmhtc&mm® a £* 5 u # . — :>{£&sa£rt * a > 
*7^>3>t&c£{cj:9. BiaifMt*r4cia:y 

K. 019 (B) K^lT3^;frjti8»g&g*®fflLT 

•T-S2-oCD1^7cTi'^ ; xX-^ 1,, 1 1 £#.£W-CSi: 
^-r^^^lcSifSL-CfeJ:^. C ©*§££». 2>F X . 
tl F T £ J: «5 ffi^Kgtfflr 6 C £ #"C * £ „ 

[0089] ©±iem4HJi0ggK:te^-r l sai*^ 

OSa-^.i-^MX" . pX' . kX£^-r*r-f 
%2^7C7 U -^';U^2 4. 25, 34. 4 4 #><=>§t#tij 
0»a«-S(C*fc»). ttttMRX. jtsttax' . ADS 

sitax- *asni*£*>ttfc7 Fux*/s<,»T«*tH 

t/tfc«fc(,>. *fc. 2#tc7*3 l *x-£ 1 OKMf £ 
iWl*eSC©ft^5->»-*MX" , pX' , kX£#ffl 

■ts»i%k«. antsfgx. y. aetwiix' . v . 
^-rfe<tt,>„ £6cc, 3#7tr*3^x-* 1 oojcki 

^Satt*gS©^^-7^-^MX" . pX' , kX£ 

ffffl-rsit^KB. (aat*«x. y. z. astro 
x' . V . v . flniistrox" . y" . z" *sia 

[0090] ©*/c. ±iaSHte^.®(C*jt,>T. 2 -y * 

>*tttti/rtj:i>. c©i«^(c«. ftatrox, as 

tMBX" . JJDjlgltfgX" ki&otm, p. k. f £l> 



.4) 1 0- 1 77 38 7 

26 

x- *««fr*ct«:j:oT. ^F*^m$ns„ * 
fc, s^«-s©fi-c*o-cfc<i:<, $e>tc. p§&tt 
<cmtr s i> ©r * -> x & it >. 

[009 1 ] JtE*5S?tB^38K*j«,»r. S«) 

^^©aefc^tic.1-4^. -r&fc*i. px- *«ht 

SPSK. ffe©W©«St9f8y' . z' zm^XCtiZS- 

x" *»WT4ISgK. feOf^ttSSflNRy" . z" * 
io m^xcti&&tot S £ 5 ccbT ttc, 

^Kt&$£;hT(,>S7 r -*©*fffl{i£ > mntc^ix 

fc. ±E»5Jttt»«IK*»(,»r»Wl/3(tftf— ^©4 

»4. m^mmmmK.mmbX'b^K 
[0092] ±tesnt6^cte(,»r, aet» 

a^-C^T C £ *Jr * Stt^tt^^rff i> C £ *5T * tl « 

[009 3] iJS8XtU»MaJ:ViefflffoA 
«ii«i^g-c||«$n^tg«> ^««4^ffi£tt:« 
^5C£iPlt6-c*0> C©*Jt#^*ffi*lll6jW» 

^«r^-i/-ciefi-rsc£fcDitg-c*).& 0 ttc com 
rtt<. afc&SSo^y-f ittJWINI (figf» 

rsc£iwfiir*-5o cct, ia®«{t£« > -e©^ 
msafcJtor, ism. tsm. 3Mwx*A^-SEftt 
Sltficor. ^n«:Mit;i-s«^©»S;-c t ^k«s 
40 tc7 - D^^A©is^rt^e^-r^-sfe©r*or. 0H 

^,7 : -<^i'. jtfa?, CD-ROM. 
[0094] 

[0iS©lBm&SiW] 
50 [01] *&Wic%t>Z>%! l *ffi^SI© l ^jc*JdB 
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[02] HXtUftttcfffcS l^T^?-ai-i?© 
«»)?jc*7n-r»Tl)0-C*S. 

[03] IQXIfc&StCttfcS 1 ^ic*«|g«^g?:a 
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